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ABSTRACT
We compare the physical parameters and the relative abundances calculated
throughout supernova (SN) and γ-ray burst (GRB) host galaxies by the detailed mod-
elling of the spectra. The coupled effect of shocks and radiation from the starburst
within the host galaxy is considered. We have found that 1) shock velocities are lower
in long period GRB (LGRB) than in SN host galaxies. 2) O/H relative abundances in
SN hosts are scattered within a range 8.0 <12+log(O/H)<8.85 but they are close to
solar in LGRB hosts. LGRB galaxies hosting Wolf-Rayet (WR) stars have He/H=0.13
in a few objects. 3) The starburst temperatures within a few SN hosts are relatively
high (T∗ > 10
5 K). T∗ in LGRB hosts are ∼ 3-8 10
4K. 4) The Hα absolute flux
calculated from the emitting clouds of a few SN hosts at 0.1<z<0.3 is sensibly higher
than in the other galaxies. Hα increases sharply with the ionization parameter U .
The present analysis suggests that the SN-host symbiosis is stronger than for GRB in
terms of activity. The physical and chemical conditions in the GRB host galaxies are
similar to those in SB galaxies within a large z range.
Key words: radiation mechanisms: general — shock waves — galaxies: high-redshift
— galaxies: abundances — supernovae: general — gamma-ray burst: general
1 INTRODUCTION
The explosion of a degenerate carbon-oxygen white dwarf is
at the origin of Type Ia Supernovae (SN). SN Type Ib and
Type Ic which derive from the collapse of massive stars, (see
Maoz et al 2014 for a review) were stripped of their H and He
envelopes, respectively. SN Type IIn (e.g. Filippenko 1997)
which are characterised by the presence of H, show a wide
variety of photometric and spectroscopic properties, while
hydrogen deficient SN Type I split into Type Ia which show
blended iron-group element emission lines, and Type Ib and
Type Ic which are characterised by several lines of interme-
diate elements. SN explosions lead to collisions of the ejecta
with the host galaxy medium. A shock propagates in reverse
through the circumstellar matter (CSM), while the shock
accompanying the ejecta propagates outwards through the
host galaxy clouds (Chevalier 1982).
Observational and theoretical evidences indicate that
long duration γ-ray bursts (LGRB) originate from the death
of very massive stars (e.g. Paczynski 1998), they are flashes
of cosmic high energy (∼1 keV − 10 GeV) photons (Fish-
man & Meegan 1995) and explode in star forming galax-
ies. LGRB and their afterglows are associated with broad
lined SN Ic (e.g. Hjorth et al 2003, Stanek et al 2003). They
provide information about star-forming galaxies at high z
(e.g. Kru¨hler et al 2015, Blanchard et al 2015 and references
therein). LGRB host galaxies are moderately star forming
(SFR ∼ 1-10M⊙ yr−1), with stellar masses of ∼ 1-5 109M⊙
and high specific star formation rates (Fruchter et al 2006,
Savaglio et al 2009). Moreover, they reveal morphology, star
forming rates and burst energetics and location relatively
to the galaxy centres (Castro-Tirado et al 2001). Sollerman
et al (2005) investigating low redshift (z< 0.2) GRB galaxy
hosts through spectra which include the HeI 5876 line, con-
cluded that they are star-forming galaxies (L< L⊙ ) with rel-
atively low metallicity. Helium lines are significant for GRB
as well as for SN Type Ic relatively to Wolf-Rayet (WR)
stars, which could be considered as LGRB progenitors, de-
pending on metallicity (Han et al 2010).
Short duration GRB (SGRB) last less than 2s, while
LGRB have longer duration (Kouveliotou et al 1993). Short
bursts have significantly fainter afterglows. Their proper-
ties are known from their association with the host galaxies
(Fong et al. 2013). However, Fong et al could not find a trend
linking GRB duration and host type. The lack of an asso-
ciated supernova and their link to a heterogeneous sample
of host galaxies (e.g. Kann et al. 2011) is consistent with a
compact binary merger origin (Rosswog et al. 2003), such
c© 2009 RAS
2 M. Contini
as neutron stars or black holes. de Ugarte Postigo (2012)
suggested that the merger is not associated with the galaxy
star-forming region bulk, but it occurs in dense regions.
In this paper we refer to the narrow line-emission spec-
tra from SN and GRB host galaxies. In SN hosts the spectra
are emitted downstream of shock fronts which decelerate col-
liding with high density clouds. The line ratios account for
the physical conditions of the gaseous clouds, for the pho-
toionization flux from the starburst (SB) throughout the
host and for the progenitor composition. The spectra seen
in GRB hosts originate in star-forming regions, probing the
conditions of the gas. SN and GRB are generally analysed
by their light curves, whereas the host galaxy properties
are investigated by the continuum spectral energy distribu-
tion (SED) in the different wavelength domains and by the
line spectra. Spectroscopic data provide a full physical and
chemical picture for local galaxies. At high redshifts the data
are reduced to a few significant lines, but the surveys con-
tain hundreds of objects. Therefore, in order to obtain the
O/H metallicity, O/H are calculated by the ”direct meth-
ods” (see e.g. Modjaz et al 2008). The data are also com-
pared with diagnostic diagrams calculated for general cases.
On the other hand, the detailed modelling of the spectra,
which is currently used to interpret local galaxy spectra,
cannot be always adopted for high z objects, if the models
are not constrained enough, e.g. by the lack of the auroral
line [OIII]4363 (see Contini 2014a), one of the H lines such
as Hβ , Hα (Hγ is not always observed), He lines and others.
This leads in particular to the ambiguous identification of
the gas photoionizing and heating sources (AGN, SB and/or
shocks).
In the following we revisit the emission spectra from
the host galaxies of super-luminous SN (SLSN) presented
by the Leloudas et al (2015) survey, of different SN types by
Sanders et al (2012), of broad lined SN Type Ic by Modjaz
et al (2008), of the LGRB hosts from the surveys of Kru¨hler
et al, Savaglio et al (2009), Sollerman et al (2005), Castro-
Tirado et al (2001), Graham & Fruchter (2013), Levesque
et al (2010), Vergani et al (2011), Piranomonte et al (2015),
the LGRB line and continuum spectra with WR features
from the Han et al (2010) survey and the SGRB line spec-
tra from de Ugarte Postigo et al (2014), Cucchiara et al
(2013) and Soderberg et al (2006). We have selected the
spectra suitable to constrain the models. The code suma1
which simulates the physical conditions in a gaseous cloud
under the coupled effect of photoionization from a primary
radiation source and shocks was adopted to calculate the
spectra. The line and continuum emission from the gas are
calculated consistently with dust-reprocessed radiation in a
plane-parallel geometry. The input parameters refer to both
the shock and the photoionization source. We obtain the
physical characteristics of the different host galaxies repro-
ducing by the calculations the observed line ratios of each
object, i.e. the photoionization source intensity flux, its fre-
quency distribution (AGN or SB) and in the SB case the
effective temperature and ionization parameter. Moreover,
we obtain the shock velocity, the preshock density, the ge-
ometrical thickness of the gaseous clouds and the element
abundances throughout the host galaxy.
1 http://wise-obs.tau.ac.il/∼marcel/suma/index.htm
In the following, we present new results and compare
them with those of previous investigations, in particular
about the element abundances at relatively high redshifts,
because metallicity is one of the fundamental parameters
which affects the evolution of massive stars (Piranomonte et
al, Sollerman et al, etc). In Sect. 2 we briefly comment about
modelling approaches. In Sect. 3 we present the modelling
of the galaxy hosts and in Sect. 4 we discuss the results
regarding the SFR connection with the different physical
parameters and element abundances. Concluding remarks
follow in Sect. 5.
2 MODELLING APPROACH
The code calculates the emission line and continuum flux
from a cloud of gas (and dust), independently from the num-
ber of the observed lines. The calculated line wavelengths
range from far-UV to far-IR. We do not report in the ta-
bles the calculated lines which cannot be compared with
the data. We refer only to spectra emitted from the SN
and GRB host galaxies where the different shock and pho-
toionization events occur. Detailed modelling by the codes
e.g. CLOUDY, MAPPINGS, etc., that were assembled fol-
lowing the observations of spectra rich in number of lines
from different elements and in different ionization stages, is
generally disregarded for high z galaxies, because the ob-
served lines are few, while hundreds of galaxies are observed
in each survey. Galaxies at high redshifts often originate
from mergers and show a disturbed hydrodynamic struc-
ture. Collisional phenomena are critical in the calculation of
the spectra adopting models based on the coupled effect of
photoionization and shocks. We suggest that they are the
closest approximation to the complex structure of the emit-
ting gas and they are therefore suitable to SN and GRB host
galaxies.
Different results derive from the different interpretation
methods. Anderson et al (2016) claim that emission line di-
agnostics are separated in two groups. Empirical methods,
using the [OIII] 5007/4363 ratio to estimate the emitting gas
temperature, calculate the O/H relative abundance directly
from the oxygen line ratios to Hβ . The second group com-
pares the observed line ratios with those predicted by pho-
toionization/stellar population synthesis models. Our ap-
proach is different. A comparison between the results ob-
tained by the ”direct methods” and by the detailed mod-
elling adopting SUMA was presented by Contini (2014a)
who suggested that the relative abundances obtained by
direct methods are lower limits, because a constant tem-
perature is adopted throughout all the galaxy. It is well
known (Williams 1967) that the gas recombines following
the cooling rate by free-free, free-bound and line emission
in the regions farther from the radiation source and (Cox
1972) following the cooling rate downstream of shock fronts.
Therefore, regions of low temperature and density in the
galaxy should be considered. The line fluxes are calculated
multiplying the fractional abundance of the corresponding
ions by the element abundance and integrating throughout
the galaxy. The fractional abundance of certain ions (e.g.
O++/O), considering gas recombination, is lower than the
fractional abundance calculated by an homogeneous tem-
perature adapted to the [OIII]5007/4363 line ratio. So, to
c© 2009 RAS, MNRAS 000, 1–??
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reproduce e.g. [OIII]/Hβ a relatively high O/H is adopted.
Moreover, all the line ratios in each observed spectrum are
reproduced by the same model.
Most of the spectral observations of single high red-
shift galaxies cover the entire object. Interpreting the av-
erage spectra by models used to calculate the parameters
in the different regions of a single local galaxy, we reach
approximated or even distorted information. For instance,
the Galaxy is filled with star clusters, colliding clouds of
dust and gas heated and ionized by the flux from an ac-
tive galactic nucleus (AGN), from SB, SN, etc. Turbulence
leads to fragmented gas clouds. The SN remnants (SNR)
throughout the ISM reveal different physical conditions and
element abundances, e.g. the higher than solar (see Table
1) He/H ∼0.4 in the Crab Nebula filaments (Williams 1967,
Contini et al. 1977), the depletion of the heavy elements
in the Cygnus Loop (Contini & Shaviv 1980), the different
kinds of H, He and N rich flocculi or O and S rich knots
(Contini 1987) and other filaments (Fesen & Milisavljevic
2015) in Cassiopeia A, the dusty clouds showing higher than
solar N/H in the Kepler SNR (Contini 2004), etc. The emit-
ting clouds surrounding the explosion site are compressed,
heated and ionized by the expanding shock which blends
with the ISM at large distances. Shifting, for instance, the
Galaxy complex to a high redshift and analysing the aver-
age spectrum observed at Earth (old position), the single
region characteristic parameters would result smoothed and
averaged.
The rich spectra observed from local galaxies allow
to assemble a multi-cloud model taking into consideration
many different clouds within the galaxy (e.g. Rodriguez-
Ardila et al 2005). Actually, for high z objects, the observed
spectra cover the entire galaxy so, we select for each object
the model best fitting the line ratios of a prototype cloud
which should prevail throughout the galaxy.
2.1 The calculation code
By SUMA, the calculations start at the shock front where
the gas is compressed and thermalized adiabatically, reach-
ing the maximum temperature in the immediate post-shock
region (T (K) ∼ 1.5×105/(Vs/100 km s−1)2, where Vs is the
shock velocity). T decreases downstream following the cool-
ing rate. This region is cut into a maximum of 300 plane-
parallel slabs with different geometrical widths, which are
determined automatically, in order to follow smoothly the
temperature gradient.
The input parameters such as the shock velocity Vs ,
the atomic preshock density n0, the preshock magnetic field
B0, define the hydrodynamical field. They are used in the
calculation of the Rankine-Hugoniot equations at the shock
front and downstream. They are combined in the compres-
sion equation which is resolved throughout each slab of gas
in order to obtain the density profile downstream. The in-
put parameters that represent the primary radiation field
for a SB are the effective temperature T∗ and the ioniza-
tion parameter U . For an AGN, the primary radiation is the
power-law radiation flux from the active center F in number
of photons cm−2 s−1 eV−1 at the Lyman limit and spectral
indices αUV=-1.5 and αX=-0.7. The secondary diffuse radi-
ation emitted from the slabs of gas heated by the shocks is
also considered. Primary and secondary radiations are cal-
culated by radiation transfer throughout the slabs down-
stream. The dust-to-gas ratio (d/g) and the abundances of
He, C, N, O, Ne, Mg, Si, S, A, Fe, relative to H, are also ac-
counted for. They affect the calculation of the cooling rate.
The input parameters (Vs , n0, T∗ , U , D, relative abun-
dances, etc) which define a model, are the most significant
ones in order to represent the conditions of the gas within
a specific object clouds. Hundreds of other parameters are
considered in the calculations e.g. the recombination coef-
ficients for each ion of each element, the ionization cross
sections etc.
Briefly,
1) an initial input parameter set is adopted on the basis
of the galaxy observations;
2) the code calculates the density in the slab of gas
downstream by the compression equation,
3) the fractional abundances of the ions from each level
for each element,
4) line emission, free-free and free - bound emission flux;
5) the temperature of the gas in the slab is recalculated
by thermal balancing or the enthalpy equation;
6) the optical depth of the slab and the primary and
secondary fluxes are calculated;
7) the parameters found in slab i are adopted as initial
conditions in slab i+1;
8) integrating on the line intensity increments calcu-
lated in each slab, the absolute flux of each line is obtained
at the nebula (the same for the bremsstrahlung);
9) the line ratios to a certain line (in the present case
Hβ ) are calculated.
2.2 Method of analysis
In the modelling process we calculate grids of models which
approximately reproduce the observed line ratios. We start
adopting solar abundances as a first trial (Allen 1976, Ta-
ble 1). We vary the input parameters until a satisfactory
fit to ’all’ the observed line ratios is obtained consistently.
Each line has a different strength which translates in differ-
ent precision by the fitting process. A minimum number of
significant lines (e.g [OIII] 5007+, [OII]3727+, [OIII]4363,
[NII], Hβ , Hα ) is necessary to constrain the model but
the number of the observed lines does not interfere with
the modelling process. Each model calculates more than 200
line (and continuum) fluxes from far-UV to far-IR. We deal
with line ratios to avoid distance and morphological effects.
We start referring to line ratios of the same element (e.g.
[OIII]/[OII], HeII/HeI) because they depend on the physi-
cal conditions of the gas. For all models B0=10
−4Gauss is
adopted. The models are initially constrained by the ob-
served FWHM of the line profiles (when available) which
are roughly related with the velocity field and can give a
first hint to the shock velocity. In a single galaxy, differ-
ent emitting regions can be directly recognized from com-
plex FWHM. This determines whether a pluri-cloud model
should be considered.
Then, the grids are completed by comparing calculated
with observed line ratios to Hβ (e.g. [OIII]/Hβ ), in order
to obtain the relative abundances of the different elements.
If all the line ratios to H of a single element are higher (or
lower) than the observed ones, the relative abundance to
H of that element is changed. The abundances of strong
c© 2009 RAS, MNRAS 000, 1–??
4 M. Contini
Table 1. The solar element abundances
element Allen Anders & Grevesse Asplund et al.
(1976) (1989) (2009)
H 12 12 12
He 11 11 11
C 8.52 8.56 8.43
N 7.96 8.05 7.83
O 8.82 8.93 8.69
Ne 8. 8.09 7.93
Mg 7.4 7.58 7.6
Si 7.52 7.55 7.51
S 7.2 7.21 7.12
Cl 5.6 5.5 5.5
Ar 6.52 6.56 6.4
Fe 7.5 7.67 7.5
coolants (e.g. He, C, O,) affect the cooling rate (by line emis-
sion) of the gas in the recombination zone. Consequently, by
increasing or reducing one element abundance, all the calcu-
lated line ratios change and even if we have already reached
a satisfactory fit for most of the line ratios, the whole mod-
elling process is restarted until all the calculated line ratios
are well tuned. A perfect fit is not realistic because the ob-
served data have errors, both random and systematic. The
uncertainty in the calculation is due to the atomic parame-
ters (within 10 %) which are often updated. The strongest
lines (e.g. [OIII]5007) are reproduced by < 10%, the weak-
est (e.g. [OIII]4363) by ∼ 50 %. The calculation code and
our modelling method are described by Contini (2014a, 2015
and references therein).
Different grids of models are calculated for different
galaxy types. Dealing with spectra of high z objects, which
contain mainly oxygen lines, a first hint about the model is
given by [OIII]/[OII], which does not depend on O/H, and
from [OIII]/Hβ and [OII]/Hβ which depend on both the
physical conditions and O/H. The ionization parameter U
which represents the ratio between the number of photons
from the SB in the host and the number of electrons in the
cloud of gas reached by the radiation flux, links the pho-
toionization source with the galaxy ISM properties. Model
degeneracy between T∗ and U is only apparent. For instance,
a higher T∗ increases both the [OIII]/Hβ and [OIII]/Hβ line
ratios but a higher U not always yields a higher [OII]/Hβ .
Line ratios to Hβ in the optical range, which are strong
enough to be observed, are shown as function of U (top
diagram) and T∗ (bottom diagram) in Fig. 1. The chosen
ranges are 10−3 6U61. and 1046 T∗ 6 5.10
5 K (Contini
2015 and references therein). Such diagrams suggest how to
reproduce the observed spectra.
2.3 The density, [SII] and [NII] lines
The gas density n is a crucial parameter in models account-
ing for the shocks. In each cloud, n reaches its upper limit
downstream and remains nearly constant, while the electron
density ne decreases following recombination. Recall that n
is linked with n0 by compression downstream (n/n0) which
ranges between < 10 and > 100, depending on Vs and B0. A
high density, increasing the cooling rate, speeds up the re-
−3 −2 −1 0
−2
−1
0
1
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λ/H
β)
log(U)
[OIII]5007+/Hβ
[OII]3727+/Hβ
[OIII]4363/Hβ
[NII]6548+/Hβ [OI]6300+/Hβ
HeII4686/Hβ
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[OIII]5007+/Hβ
[OII]3727+/Hβ
[OIII]4363/Hβ
[NII]6548+/Hβ
[OI]6300+/Hβ HeII4686/Hβ
Figure 1. Top diagram. The line ratios to Hβ calculated as
function of U (T∗ =2 105 K). Bottom diagram. The line ratios
to Hβ calculated as function of T∗ (U=0.03).
combination process of the gas, enhancing the low ionization
level lines. Each line comes from a region of gas at a different
electron density and temperature, depending on the ioniza-
tion level and the atomic parameters characteristic of the
ion.
The density n is roughly revealed by the [SII]6716/6731
doublet ratio. The [SII] lines are also characterised by a rel-
atively low critical density for collisional deexcitation. In
some cases the [SII]6716/6731 line ratio varies from >1 to<1
throughout a relatively small region downstream. In fact the
[SII] line ratios depend on both the electron temperature and
density of the emitting gas (Osterbrock 1974, fig. 5.3) which,
in models accounting for the shocks, are far from constant
throughout the clouds. So, even sophisticated calculations
which reproduce approximately the highly inhomogeneous
conditions of the gas, lead to some discrepancies between
the calculated and observed line ratios. So [SII]/Hβ ratios
do not reproduce the observations with the required preci-
sion. Unfortunately, there are no data for S lines from higher
ionization level, which could indicate whether the choice
of the model is misleading or different relative abundances
should be adopted. Recall that sulphur can be easily de-
c© 2009 RAS, MNRAS 000, 1–??
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pleted from the gaseous phase and trapped into dust grains
and molecules. We consider that the [SII]/Hβ line ratios are
indicative of the S/H relative abundance.
The same is valid for the [NII] lines. The observations do
not contain any other strong line of N, which could confirm
whether the gap between the calculated and the observed
[NII]/Hβ line ratios can be resolved by changing the N/H
relative abundance or the other input physical parameters.
Notice that [NII] lines come from the same region of the gas
that emits the [OII] lines due to charge exchange reaction
between O+, N+ and H+. [OII]/Hβ line ratios depend on
the physical parameters and are constrained by [OIII]/Hβ ,
so the [NII]/Hβ line ratios can easily show abnormal N/H
relative abundances. Nitrogen is less abundant than other
elements e.g. oxygen, neon, etc., therefore it is not a strong
coolant, namely, does not affect strongly the cooling rate
of the gas downstream. Changing N/H, the [NII]/Hβ line
ratios accordingly change, but the other line ratios are not
modified.
2.4 O/H and the [OIII] 4363 line
O/H relative abundances calculated by detailed modelling
are generally higher than those calculated by the ”direct
methods”. In fact, oxygen is a strong coolant which shapes
the temperature, density profiles and the relative distribu-
tion of the different ions throughout the host clouds. The
contribution from slabs of gas to a line can be low in regions
where the gas conditions are less adapted to a high ion frac-
tional abundance. A high element abundance compensates
the gap between the calculated and observed line intensity.
By the ”direct methods” the regions of gas with tempera-
tures and densities less adapted to a line are not considered
and the element abundances are calculated directly consid-
ering the most appropriated conditions for the ion.
A higher O/H not always yields higher [OIII]/Hβ ,
[OII]/Hβ and [OI]/Hβ by the same factor, sometimes it even
leads to opposite trends, depending on the set of all the
input parameters. The [OIII]4363 line depends on the gas
temperature and density, constraining the model. The final
choice of a model is dictated by [OIII]4363/Hβ (when ob-
served, see Contini 2016) that is calculated consistently with
[OIII]5007+/Hβ and [OII]/Hβ . However, this line is gener-
ally weak. Its role in modelling the spectra was discussed by
Contini (2014a).
3 COMPARISON OF OBSERVED WITH
CALCULATED SPECTRA
We have gathered the spectra emitted from SN and GRB
host galaxies. Modelling results of selected objects are shown
in the following.
3.1 Leloudas et al (2015) SN galaxy host survey
Leloudas et al (2015) present the spectra from the host
galaxies of super luminous SN (SLSN). They are very bright
explosions which mostly occur in faint dwarf galaxies. The
subtypes SLSNI and SLSNR are H poor and they are dis-
tinguished by their light curve evolution. SLSNII are H rich.
Leloudas et al (2015) refer to Extreme Emission Line Galax-
ies (EELG) observations. For spectroscopy they used FORS2
and X shooter on the VLT, OSIRIS on the GTC and IMACS
on Magellan. Narrow lines originate from the host galaxy,
downstream of the shock produced by collision of the fast
moving ejecta with the CSM (see Leloudas et al 2015 and
references therein).
We report in Table 2 the data presented by Leloudas et
al (2015) in their table B1. For each galaxy the observed line
ratios are followed in the two next rows by the best fitting
results calculated by shock dominated (SD) models (ml1-
ml26) and radiation dominated (RD) models (mll1-mll26)
which account for the photoionization flux from the SB +
shocks, respectively. In Table 2, columns 8-15, the model
input parameters are reported. The SD models (ml1-ml26),
which best reproduce the [OII]/Hβ and [OIII]5007+/Hβ line
ratios (the + indicates that the doublet is summed) show rel-
atively high shock velocities (except for SN 1999as and SN
1999bd). SD models are presented for all the objects even if
a broad component was observed only in the Hα and [OIII]
line profiles of the PTF11dsf galaxy. This broad component
can be attributed to strong outflows of SN winds (Leloudas
et al) or from SB star outbursts (Contini 2015). The rela-
tively low velocities of RD models refer to the encounter of
the SN outflowing shock with the ISM clouds. The shock
velocities and pre-shock densities calculated by RD mod-
els are in average similar to those in the proximity of SB
clouds (Contini 2015 and references therein). The results of
absolute Hβ fluxes (in Table 2, col. 11) calculated for SD
models show that the intensity of the line fluxes are lower
than those calculated by coupled photoionization and shock
by factors between 10 and 1000. Therefore the contribution
of high velocity clouds can be hardly distinguished from the
underlying noise of the spectra. SD models overpredict the
observed [OIII] 4363/Hβ ratios by factors >3. Therefore, RD
models are more appropriated. Table 2 results confirm that
SN generally occur in SB galaxies and show that some star
temperatures are approaching those characteristic of out-
burst (see Contini 2014b). The temperatures of a few SLSNI
and SLSNR host SB are even higher than those found in
galaxies with activity at relatively high z. We associate the
activity in galaxies ( van Dokkum et al. 2005) to an AGN, a
SB, and to shocks on the basis of a strong wind throughout
the galaxy, while we refer to quiescent galaxies (Kriek et al.
2009) because emitting weak lines. Those imply a low lumi-
nosity AGN and a low star formation rate (SFR = 1 - 3 M⊙
yr−1) compared with models of stellar population synthe-
sis SEDs. Contini (2014b) claims that activity is connected
with a high SB temperature (T∗ > 10
5K). The O/H relative
abundances are scattered between O/H = 10−4 and 7.1 10−4
(we refer to O/H solar = 6.6 10−4 by Allen 1976 in Table 1).
N/H are generally lower than solar (10−4) by factors of 5-20.
The geometrical thickness of the emitting clouds drops from
D 6 30 pc for galaxies at z>0.3 to 60.3 pc at lower z. In
general the shocks accompanying turbulence in the SB lead
to fragmentation of matter and to different cloud thickness
within a large range.
3.2 Sanders et al (2012) SN host galaxy survey
Sanders et al presented the spectroscopic observations of a
relatively large sample of different SN type host galaxies at
c© 2009 RAS, MNRAS 000, 1–??
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0.01<z<0.15. The authors were particularly interested in the
relative abundances of significant elements. The results of
their investigation show rather low metallicities. They were
obtained by different methods which are well described in
their text. These methods which refer mainly to the oxygen
lines cannot provide a consistent representation of the phys-
ical properties of the emitting gas such as to explain all the
line ratios reported by each galaxy spectrum. Therefore, we
have revisited their spectra by detailed modelling (msnd1-
msnd24) in order to compare the results and in particular,
to provide a more detailed representation of the physical
conditions throughout the emitting gaseous clouds. The re-
sults of modelling are presented in Table 3. We constrain the
models by the weakness of the [OIII]4363 line. These spectra
are well reproduced by clouds of gas propagating outwards
from the SB (the photoionizing source), while the spectra
corresponding to relatively high [OIII]4363/Hβ (> 0.1) are
reproduced by clouds propagating inward towards the SB.
In the latter case the radiation flux reaches the shock front
of the cloud, in the former case it reaches the edge opposite
to the shock front.
To better understand this result we present in Fig. 2 the
profile of the electron temperature, electron density and frac-
tional abundances of significant ions throughout the clouds
for models msnd15 and msnd15-0 corresponding to outflow
and to inflow, respectively. In the outflow case (top dia-
grams) the emitting cloud is divided into two halves rep-
resented by the left and right diagrams. The left diagrams
show the region close to the shock front and the distance
from the shock front on the X-axis scale is logarithmic. The
right diagrams show the conditions downstream far from the
shock front, close to the edge reached by the photoioniza-
tion flux which is opposite to the shock front. The distance
from the illuminated edge is given by a reverse logarithmic
X-axis scale. The inflow case is represented by the bottom di-
agram. Fig. 2 diagrams reveal why, compared with Sanders
et al results, the metallicities calculated by detailed mod-
elling (Table 3) are generally higher than those deduced by
different methods. In the outflow case, the O++/O fractional
abundance is very low throughout more than half of the ge-
ometrical width of the cloud, therefore to obtain relative
high [OIII]4363/Hβ a relatively high O/H is adopted (Sect.
2.4). In the inflow case, O++/O is nearly constant and corre-
sponds to T∼ 104K, so a relatively low O/H= 4 10−4 nicely
fits the observed line ratio. Outflow is more suitable to the
clouds in SB environments. Inflow in few cases can be justi-
fied by the turbulent regime created by shocks throughout
SB regions.
3.3 Modjaz et al (2008) broad-lined TypeIc SN
host galaxies
The element abundances in the host galaxies are a basic issue
to understand the characteristics of local and high redshift
SN and GRB phenomena. Modjaz et al (2008) presented ob-
servations of 12 hosts of broad lined Type Ic at z<0.14 with
no observed GRB and derived host galaxy central metallic-
ities (O/H) and metallicities at the SN positions by strong-
line diagnostics. Comparing their results with those of five
nearby SN-GRB hosts, they found that broad lined SN Ic
without GRBs show higher metallicity environments.
The new spectra presented by Modjaz et al are rich of
lines which permit the detailed modelling of the line ratios.
We have revisited Modjaz et al spectra. The host-galaxy
observed emission line-fluxes are given in their tables 4 and
5 measured in the galaxy centre and in the SN positions
different from centre, respectively. We present in Tables 4
and 5 the modelling (models mM1-mM8) of line ratios to
Hβ (corrected for extinction, Osterbrock 1974). The results
reproduce the strong line data within 10%. The observed
sulphur doublet 6717/6731 is >1 which would correspond
to a very low density (ne 610 cm
−3, adopting Te=10
4K,
Osterbrock 1974, fig. 5.3). Such densities are low compared
to those found in SN and GRB host galaxy emitting clouds.
We refer to preshock densities of ∼ 100 cm−3, which lead
to the satisfactory fit of all the other line ratios. This ambi-
guity is discussed in Sect. 2.3 and it is probably due to the
continuum subtraction.
The 12+(O/H) relative abundances which result from
our modelling range between 8.79 and 8.66 in the central
galaxy regions and between 8.82 and 8.75 at the SN positions
different from the galaxy centre. Modjaz et al results range
between a maximum of 9.15 and a minimum of 8.24 with
different methods and for different galaxies in the centre
and between 9.08 and 8.38 in the SN position out of centre.
3.4 Kru¨hler et al (2015) LGRB host galaxy survey
Kru¨hler et al investigate the physical conditions of LGRB
host galaxies by recent observations of 90 objects. Long
period GRB are connected with core-collapse of progeni-
tors of SN of Type 1c. Kru¨hler et al claim that a GRB
explosion represents a very rare endpoint of stellar evolu-
tion. They present VLT/X-shooter emission lines of GRB-
selected galaxies at 0.1< z< 3.6 and analyse the correla-
tion between the host physical properties and element abun-
dances. We revisited the spectra by the detailed modelling
of the line ratios, using models which account consistently
for photoionization from an SB + shocks. The spectra lack-
ing the data of some significant lines were excluded be-
cause unable to constrain the models. In Table 6 we present
the results of modelling. The line ratios have been red-
dening corrected. The observed FWHM are calculated by
σ =
√
FWHM2 −∆V 2/2
√
2ln2, where ∆V∼ 35 km s−1, as
given by Kru¨hler et al. They are used to constrain Vs . In
Table 6, for each observed spectrum, the corrected line ratios
are followed in the next row by model results (mk1-mk52).
The 090201 spectrum, which shows particularly high gas
velocities (400 km s−1), could be reproduced by three dif-
ferent models, SD, SB and AGN dominated. The Hβ flux
calculated by the AGN model is definitively higher than
those calculated by the other models, suggesting that an
AGN could be present in the host galaxy. Compared with
the models for SLSN hosts, long GRB hosts in the same z
range show in general very low ionization parameters U , in-
dicating relatively high dilution of the radiation flux due to
a large distance R of the emitting gas from the photoioniza-
tion source. The flux F from the SB stars and the ionization
parameter U are combined by F (r/R)2=Unc, where r is the
radius of the star, R the distance to the emitting nebula, n
the density of the gas and c the speed of light. Alternatively,
the flux is obstructed on its way to the clouds. At higher z,
the results are different (see Sect. 4.1).
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Table 2. Modelling Leloudas et al (2015) SLSN host spectra. (Line ratios to Hβ =1)
z [OII] [OIII] [OIII] Hα [NII] Vs n0 D Hβ O/H N/H T∗ U
3727+ 4363 5007+ 6563 6584 km s−1 cm−3 1018 cm flux1 10−4 10−4 104K -
SN1999as R 0.127 9.14 - 4.5 5.5 1.5 - - - - - - - -
ml1 8.8 0.37 4.67 4.5 2 200 50 1.43 0.00014 2.2 0.6 - -
mll1 8.4 0.05 4.5 3. 1.8 350 110 1.6 1.67 7.3 0.5 30 0.2
SN as loc 0.127 <2.54 - 5.84 3.68 <0.38 - - - - - - - -
ml2 2. 0.34 6.1 3.2 0.2 760 110 0.87 0.0016 2 0.05 - -
mll2 1.98 0.017 6.0 2.94 0.42 250 100 2. 0.084 5. 0.3 5 0.1
SN1999bd II 0.151 3.4 - 2. 4.64 1.44 - - - - - - - -
ml3 3.3 0.16 2. 4.1 1.7 250 40 4.4 0.0002 1.2 0.6 - -
mll3 3.2 0.005 1.98 3. 0.64 210 90 100 0.1 6.6 0.3 3.8 0.1
SN2006oz I 0.396 3.7 - 5. 3.47 <1.3 - - - - - - - -
ml4 3.9 0.2 4.6 3. 0.22 740 230 0.4 0.012 5.1 0.04 - -
mll4 3.5 0.012 4.87 3. 0.68 220 90 100 0.1 6.4 0.3 5 0.1
SN2006tf II 0.074 4. - 3.68 4.37 0.4 - - - - - - - -
ml5 4.2 0.2 3.43 3. 0.4 600 220 0.24 0.01 6.6 0.08 - -
mll5 4.4 0.053 3.54 3.9 0.8 340 120 1.6 1.27 5. 0.2 4 0.6
SNLS06D4eu I 1.588 2.33 - 5.0 2.32 0.24 - - - - - - - -
ml6 2.3 0.36 5.23 3.46 0.28 540 190 0.243 0.002 2. 0.05 - -
mll6 2.2 0.074 5.3 3.3 0.46 350 120 25. 24.3 0.8 0.06 10. 0.1
SN2007bi R 0.128 3.2 - 4.17 3.27 0.2 - - - - - -
ml7 3.3 0.23 4.0 3.1 0.39 650 75 1 0.02 3.6 0.1 - -
mll7 3.2 0.026 4.17 2.94 0.4 240 130 0.4 0.026 3. 0.1 7.3 0.02
SN2008am II 0.233 3.12 - 3. 4. 0.56 - - - - - - - -
ml8 3. 0.22 3. 3.2 0.76 500 200 0.22 0.0045 3.9 0.2 - -
mll8 3. 0.019 3.1 3. 0.75 240 130 0.4 0.026 3. 0.2 6.3 0.02
PTF09cnd I 0.258 4.12 - 4.53 3.44 0.28 - - - - - - - -
ml10 3.9 0.2 4.6 3. 0.34 740 230 0.4 0.012 5.1 0.06 - -
mll10 4.5 0.024 4.53 3. 0.65 240 130 0.4 0.026 5.9 0.2 6.3 0.02
2010gx I 0.230 1.19 0.21 6.56 3.7 0.057 - - - - - - - -
ml11 1.04 0.45 6.87 3. 0.24 900 570 0.21 0.02 6.2 0.1 - - G
mll11 1.1 0.15 6.9 2.9 0.1* 330 200 0.16 0.57 2.4 0.1 21 0.3
2010kd R 0.101 1.01 0.16 6.46 3.05 0.09 - - - - - - - -
ml12 1.04 0.45 6.87 3. 0.24 900 570 0.21 0.02 6.2 0.1 - -
mll12 1.1 0.15 6.9 2.9 0.1* 330 200 0.16 0.57 2.4 0.1 21 0.3
PTF10hgi I 0.099 7.98 - 6.66 7.08 1.08 - - - - - - - -
ml13 7.2 0.4 7.4 3.1 1. 650 70 1.1 0.0016 6.3 0.2 - -
mll13 8.2 0.082 6.77 4.3 1.2 340 120 1.6 1.63 7.2 0.3 60 0.6
PS1-10bzj 0.649 0.98 0.07 8.21 - - - - - - - - - -
ml14 1.2 0.44 8.13 - - 770 560 0.174 0.016 5.6 0.1 - -
mll14 0.97 0.17 7.8 2.9 0.1 330 210 0.16 0.58 2.6 0.1 21 0.4
PTF10heh II 0.338 2. - 3.58 2.4 0.15 - - - - - - - -
ml15 1.8 0.26 3.7 3.35 0.42 540 190 0.29 0.0028 2. 0.1
mll15 2. 0.0067 3.32 3.0 0.3 280 90 10 0.23 5.8 0.3 3.7 0.42
PTF10qaf II 0.284 1.8 - 0.81 4.55 1.47 - - - - - - - -
ml16 1.4 0.05 0.95 3. 1.35 790 120 0.9 0.013 2. 0.3 - -
mll16 1.7 0.003 0.88 3. 1.77 210 90 100 0.092 3.9 0.9 3.4 0.1
qaf SN loc 0.284 2.7 - 2.36 2. 0.6 - - - - - - - -
ml17 3.1 0.1 2.2 2.96 0.6 700 220 0.39 0.02 5.0 0.2 - -
mll17 2.7 0.016 2.47 2.94 0.75 240 130 0.4 0.026 2.7 0.2 5.9 0.02
PTF10vqv I 0.452 1.3 0.09 6.33 1.87 0.8 - - - - - - - -
ml18 1.36 0.4 6.89 3.2 0.62 760 110 0.86 0.0013 2. 0.3
mll18 1.24 0.097 6.8 3.2 0.59 346 260 7. 64.5 0.9 0.1 5. 0.1
SN2011ke I 0.143 0.98 0.113 5.67 2.9 <0.033 - - - - - -
ml19 0.98 0.39 6.2 3.2 0.4 730 220 0.43 0.0028 2. <0.2
mll19 1.3 0.09 6.3 3.29 0.07 350 300 1 14.3 0.95 0.01 5 0.1
tadpole 0.143 5.06 - 4.67 3.58 <0.04 - - - - - - - -
ml20 4.9 0.34 5.1 3.2 0.57 500 200 0.176 0.0036 5. <0.1
mll20 5.2 0.07 4.7 3.78 0.12 340 120 0.16 1.37 7.4 0.04 40 0.6
SN2011kf I 0.245 1.85 - 6.1 3.5 <0.38 - - - - - - - -
ml21 2. 0.34 6.1 3.2 0.39 760 110 0.87 0.0016 2 0.1 - -
mll21 1.98 0.017 6.0 2.94 0.42 250 100 2. 0.084 5. 0.3 5 0.1
PS1-11ap R 0.524 3.13 - 4.8 - - - - - - - - - -
ml22 3.9 0.2 4.7 3. 0.22 740 230 0.4 0.012 5.1 0.4 - -
mll22 3.4 0.012 4.88 3. 0.68 220 90 100 0.1 6.5 0.3 5 0.1
PTF11dsf II 0.385 2.68 - 4.9 2.9 <0.15 - - - - - - - -
ml23 2.4 0.26 5.2 3.46 0.3 540 190 0.24 0.002 8. 0.1 - -
mll23 2.5 0.068 5.0 3.3 0.32 350 100 25. 14.0 0.8 0.04 10. 0.1
SN2012il I 0.175 1.27 0.13 7.7 3.0 <0.1 - - - - - - - -
ml24 1.24 0.43 8.1 3. 0.15 770 560 0.18 0.016 5.6 0.05 - -
mll24 1.11 0.16 7.44 2.93 0.15 330 200 0.16 0.57 2.6 0.1 21 0.3
PTF12dam R 0.107 1.54 0.08 7.8 3.5 0.19 - - - - - - - -
mll25 1.56 0.1 7.3 3.3 0.4 350 300 1 14.3 1.1 0.06 5 0.1
SSS120810 I 0.156 2.7 - 2.88 3. < 0.24 - - - - - - - -
ml26 2.7 0.11 2.4 3 0.4 730 220 0.39 0.02 5.3 0.05 - -
mll26 2.8 0.018 2.8 2.94 0.38 240 130 0.4 0.026 2.8 0.1 6.1 0.02
1 in erg cm−2 s−1
3.5 LGRB host galaxy spectra from the Savaglio
et al (2009) sample
We have selected from the sample of LGRB host galaxy spec-
tra presented by Savaglio et al (2009) the objects showing
enough lines to constrain the models (Table 7). Compar-
ing the results for the O/H relative abundances obtained by
Savaglio et al by different methods and by detailed modelling
confirms that significant differences can lead to different con-
clusions about the LGRB host galaxy nature. As mentioned
in Sect. 2 the main theoretical reason of the gap derives from
the fact that the lines within a galaxy are emitted from gas
in various physical conditions. Detailed modelling was used
to explain the conditions in local galaxies where the spec-
tra account for many lines in different ionization levels and
corresponding to many elements. We believe that the same
models should be used for galaxies at higher redshifts even
if at the state of the art the lines are few.
3.6 LGRB host galaxies with different
characteristics
The modelling of the host spectra of GRB 980425 presented
by Sollerman et al (2005), GRB 991108 presented by both
Castro-Tirado et al. (2001) and Graham & Fruchter (2013),
GRB 010921, GRB 011121, 020819B, GRB 050824, GRB
050826 and GRB 070612A by Graham & Fruchter (2013),
GRB051022 by Levesque et al (2010), GRB 091127 by Ver-
gani et al (2011) and GRB 000210 by Piranomonte et al
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Table 3. Modelling Sanders et al (2008) SN host galaxy spectra. (Line ratios to Hβ =1)
z [OII] [OIII] [OIII] Hα [NII] [SII] Vs n0 D Hβ O/H N/H S/H T∗ U
3727+ 4363 5007+ 6563 6584+ 6737+ km s−1 cm−3 1018 cm flux1 10−4 10−4 10−4 104K -
Type:IIb
2007ea 0.04 4.15 - 3.3 3.0 0.65 0.74 - - - - - - - - -
msnd1 4.1 - 3.23 2.95 0.68 0.8 300 120 0.5 0.02 6.6 0.23 0.05 6. 0.025
2010am 0.02 2.97 - 3.94 3.0 0.64 1.14 - - - - - - - - -
msnd2 3.0 - 4.0 2.9 0.66 1.18 300 120 0.5 0.027 5.6 0.26 0.07 6.2 0.04
2010cn 0.026 3.0 - 3.94 2.7 0.27+ 0.68 - - - - - - - - -
msnd3 3.0 - 4.0 2.9 0.53 0.69 300 120 0.5 0.028 5.2 0.2 0.04 6.2 0.04
Type:Ib
2006ja 0.077 4.5 - 3.1 3.1 2.45 1.02 - - - - - - - - -
msnd4 4.3 - 3.1 3.0 2.4 0.9 300 100 0.5 0.014 6.6 0.8 0.05 6.3 0.02
2007az 0.035 2.15 - 5.26 2.6 0.18 0.52 - - - - - - - - -
msnd5 2.2 - 5.16 2.9 0.21 0.53 200 100 0.5 0.027 6.2 0.13 0.03 6.1 0.07
2007gg 0.038 3.1 - 3.4 3.5 0.8+ 1.9 - - - - - - - - -
msnd6 3.1 - 3.5 3.0 1. 1.7 300 120 0.5 0.024 5.6 0.4 0.1 6.2 0.033
2008gc 0.049 2.9 - 3.0 3.2 0.56 0.89 - - - - - - - - -
msnd7 3.1 - 3.1 3.0 0.58 0.85 320 120 0.6 0.025 5.0 0.2 0.05 6.0 0.033
LSQ11JW 0.02 3.0 - 2.0 2.6 0.44+ 0.4+ - - - - - - - - -
msnd8 3.1 - 2.0 2.9 0.5 0.7 300 100 0.6 0.032 6.0 0.2 0.05 4.9 0.032
PTF09dfk 0.016 1.97 - 4.2 3.0 0.53 1.08 - - - - - - - - -
msnd9 2.0 - 4.26 3.0 0.51 0.96 200 100 0.5 0.027 6.2 0.34 0.06 5.7 0.07
Type:Ic
2004ib 0.056 11.5 - 2.87 3.0 0.7 1.12 - - - - - - - - -
msnd10 11.6 - 2.8 3.1 0.75 1.27 370 130 0.1 0.007 7.0 0.1 0.04 15. 0.006
2006ir 0.021 2.25 - 3.33 3.0 0.42 0.72 - - - - - - - - -
msnd11 2.3 - 3.4 2.9 0.42 0.78 200 100 0.5 0.023 6.2 0.25 0.05 5.4 0.05
2007db 0.048 7.3 - 2.9 3.0 0.79 1.27 - - - - - - - - -
msnd12 7.2 - 2.98 3.0 0.8 0.92 350 130 0.1 0.01 6.2 0.15 0.04 9.0 0.01
2007hl 0.056 8.84 - 1.2 3.0 1.1 1.1 - - - - - - - - -
msnd13 8.3 - 1.2 3.2 0.8 1.7 380 110 0.3 0.006 8.0 0.1 0.03 14. 0.0016
2008ao 0.015 1.42 - 0.47 3.0 1.34 0.36 - - - - - - - - -
msnd14 1.7 - 0.47 3.0 1.0 0.84 320 150 1.5 0.05 6.0 0.5 0.1 3.5 0.058
2010Q 0.054 2.12 0.10 6.4 2.6 0.22 0.73 - - - - - - - - -
msnd15 2.2 0.02 6.47 2.94 0.22 0.74 200 100 0.5 0.037 6.6 0.15 0.04 6.6 0.09
msnd15-0 2.2 0.08 6.7 3.0 0.21 0.8 200 100 2.4 0.037 4. 0.12 0.03 6.3 0.055
2011it 0.051 2.6 - 1.43 3.6 1.45 1.65 - - - - - - - - -
mnd16 2.5 - 1.5 3.0 1.4 1.3 250 100 0.5 0.02 6.3 0.7 0.1 4.5 0.035
PTF10bip 0.051 3.93 - 3.35 3.4 0.52 1.18 - - - - - - - - -
msnd17 3.91 - 3.48 3.0 0.6 1.04 300 100 0.5 0.017 6.0 0.22 0.06 6.2 0.026
Type:Ic-BL
2006nx 0.137 6.0 - 4.7 2.9 0.55 1.13 - - - - - - - - -
msnd18 6.0 - 4.75 2.9 0.53 1.13 300 100 0.5 0.019 6.6 0.14 0.06 7.9 0.017
2007ce 0.046 1.19 0.098 7.5 2.7 0.99 0.26 - - - - - - - - -
msnd19* 1.1 0.096 7.1 3.0 0.7 0.2 150 60 0.98 0.025 8.0 1.5 0.3 5.5 0.08
2008iu 0.130 0.86 0.2 8.3 3.0 0.3 0.17+ - - - - - - - - -
msnd20* 2. 0.67 7.7 3.5 1. 0.06 800 450 0.003 0.005 5. 0.4 0.2 0.8 0.01
2010ah 0.05 3.8 - 2.4 3.5 0.33+ 0.13 - - - - - - - - -
msnd21 3.8 - 2.9 3.0 0.6 0.8 300 120 0.5 0.002 6.6 0.23 0.05 5.4 0.02
2010ay 0.067 2.33 0.046 7.52 2.5 0.33 0.51 - - - - - - - - -
msnd22* 2.0 0.069 6.1 2.97 0.3 0.47 200 100 2.4 0.034 4.5 0.2 0.2 6.3 0.055
Type:undet. Ibc
1991R 0.035 8.38 - 2.2 3.0 0.96 1.09 - - - - - - - - -
msnd23 8.3 - 2.2 3.0 0.9 1.0 360 120 0.1 0.006 6.2 0.15 0.04 6.3 0.006
2011gh 0.018 3.38 - 0.57 3.0 1.35 0.88 - - - - - - - - -
msnd24 3.4 - 0.56 3.0 1.39 0.9 200 100 1.5 0.007 6.4 0.5 0.06 4.2 0.007
1 in erg cm−2 s−1
Table 4. Modelling Modjaz et al (2008) Type Ic (broad-line) selected host galaxy central spectra
SN 2005kr SN 2005ks SN 2006nx SN 2006qk
z 0.1345 0.0987 0.1370 0.0584
line ratios obs mM1 obs mM2 obs mM3 obs mM4
[OII]3727+ 1.67 1.9 2.97 2.72 3.11 3.2 3.54 3.3
Hγ 0.37 0.46 - - - - 0.43 0.46
Hβ 1 1 1 1 1 1 1 1
[OIII]5007+ 4.0 4.1 0.92 0.88 3.85 3.3 0.332 0.6
HeI 5876 0.14 0.15 - - - - - -
[OI]6300+ 0.13 0.13 0.11 0.29 - - - -
[NII]6563+ 0.38 0.4 1.4 1.5 0.25 0.47 1.6 1.53
Hα 3.46 3 3 3 3 3 3 3
[SII]6717 0.54 0.50 0.71 0.63 - - 0.75 0.65
[SII]6731 0.34 0.9 0.52 0.86 - - 0.45 0.1
Vs (kms) - 300 - 140 - 300 - 300
n0 (cm
−3) - 220 - 180 - 110 - 90
D (1016cm) - 8 - 100 - 5 - 20
T∗ (10
4K) - 5.4 - 5.2 - 5.4 - 4.2
U - 0.09 - 0.009 - 0.041 - 0.01
O/H (10−4) - 6.2 - 6.0 - 6.2 - 4.6
N/H (10−4) - 0.2 - 0.6 - 0.2 - 0.6
S/H (10−4) - 0.13 - 0.1 - 0.3 - 0.13
Hβ (erg cm−2 s−1) 8.21 0.091 69.61 0.019 6.91 0.027 43.71 0.0073
1
×10−17
2 only the 5007 component was observed
(2015) is shown in Table 8. The models are given in Table
9. Sollerman et al (2005) spectrum was selected because the
survey refer to low redshift galaxies (z< 0.2) that host GRB.
They claim that they are star-forming galaxies (L< L⊙ )
with relatively low metallicity. The spectra include the He I
5876 line which is also significant in SN Type 1c hosts rela-
tively to WR stars. Sollerman et al derived for the first time
the SFR of the GRB 980425 host. They have shown that this
galaxy is not very metal-poor, and that a population study
based on the broad-band photometry is consistent with a
normal star forming galaxy with continuous star formation
over 5 - 7 Gyrs, i.e., not with a starburst galaxy. A similar
c© 2009 RAS, MNRAS 000, 1–??
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Table 5. Modelling Modjaz et al (2008) Type Ic (broad-line) host observed spectra at SN positions
SN 1997ef SN 2003jd SN 2005kz SN 2005nb
z 0.0117 0.0188 0.0270 0.0238
line ratios obs mM5 obs mM6 obs mM7 obs mM8
[OII]3727+ 2.3 2.5 3.13 3.3 0.51 0.55 3.11 3.86
[NeIII]3869+ - - 0.08 0.087 - - - -
Hγ 0.42 0.46 0.43 0.46 - - 0.5 0.46
Hβ 1 1 1 1 1 1 1 1
[OIII]5007+ 0.57 0.57 2. 2.1 *0.175 0.18 1.6 1.56
[OI]6300+ - - 0.057 0.057 0.24 0.2 - -
[NII]6563+ 0.82 0.87 0.53 0.58 1.98 1.0 0.76 0.79
Hα 3. 3. 3.28 3. 2.53 3.6 3. 3.
[SII]6717 0.52 0.5 0.48 0.4 - - 0.25 0.27
[SII]6731 0.4 0.7 0.4 0.5 - - 0.24 0.36
Vs (kms) - 160 - 160 - 170 - 160
n0 (cm
−3) - 130 - 120 - 220 - 120
D (1016cm) - 6 - 4 - 1000 - 3
T∗ (10
4K) - 3.8 - 5 - 6 - 4.9
U - 0.015 - 0.015 - 0.008 - 0.01
O/H (10−4 - 6.6 - 6.6 - 5.6 - 6.6
N/H (10−4 - 0.4 - 0.25 - 1.5 - 0.3
S/H (10−4 - 0.1 - 0.1 - 0.1 - 0.07
Hβ (erg cm−2 s−1) 4781 0.013 2291 0.011 6561 0.097 3761 0.008
1
×10−17
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Figure 2. Top diagrams refer to the outflow case for model
msnd15 (see text). The shock front is on the left and the radiation
flux reaches the opposite (right) cloud edge. The bottom diagram
refers to the inflow case for model msnd15-0. The shock front is
on the left and the radiation flux reaches the same edge at the
left of the cloud. Top panels : the profile of the electron tempera-
ture (solid line) and the electron density (dashed line) throughout
the gas emitting clouds. Bottom panels ; the profiles of O++/O
(dashed), O+/O (dot-dashed, O0/O (dotted) and H+/H (solid).
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Figure 3. The continuum SEDs of LGRB with WR stars (Han et
al). Open circles:980703; plus:990712; open squares:020405; open
diamonds:030329; open stars: 031203; asterisks:060218; open tri-
angles: 060505b. Solid lines : the bremsstrahlung calculated for
each galaxy by models mh1-mh8b. Dotted lines : dust reprocessed
radiation. Black body flux calculated by T=8 103K (solid line +
points), by T=6 103K (dashed line + points), by T=5 103K (dot-
ted line + points), T=3 103K (dash-dotted line + points) (see
text).
investigation of the spatially resolved H II region where the
GRB occurred gives us an estimate of the GRB progenitor
mass of > 30 M⊙ consistent with theoretical scenarios of SN
1998bw which lead to a very massive star (e.g. Iwamoto et
al. 1998). We have found for 980425 Vs =120km s
−1and and
n0=150 cm
−3, O/H close to solar and Ne/H solar, but low
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Table 6. Modelling Kru¨ler et al (2015) long GRB host galaxy spectra. (Line ratios to Hβ =1)
z [OII] [NeIII] Hγ [OIII] Hα [NII] Vs n0 D Hβ O/H N/H Ne/H T∗ U
3727+ 3869 4360 5007+ 6563 6584 km s−1 cm−3 1018cm flux1 10−4 10−4 10−4 104K -
050416A 0.654 5.757 0.4 0.623 3.254 3.0 0.353 121
mk1 5.9 0.67 0.46 3.85 2.95 0.46 150 100 0.4 0.009 6.6 1.3 1. 7.0 0.008
050714B 2.44 9.5 0.4 1.7 2.3 3. 1.23 96
mk2 9.1 0.5 0.46 2.44 3. 1.13 100 100 1. 0.003 6.6 0.22 0.5 11 0.002
050915A 2.527 1.66 - 0.28 2.17 - 210. - - - - - - - - -
mk3 2.0 0.1 0.46 2.15 2.9 0.34 230 120 2. 0.19 4.8 0.2 1. 3.6 0.2
050824 0.828 1.57 0.72 0.40 9.8 3.0 0.13 123.6
mk4 1.8 0.77 0.46 9.76 3. 0.117 200 150 8 0.114 6.5 0.1 1 7. 0.09
06111A 0.76 1.67 0.33 - 5.67 - 0.33 88.5 - - - - - - - -
mk5 1.5 0.34 - 5.67 - 0.27 70. 120 1 0.041 4.8 0.3 0.7 5. 0.047
060814 1.9 3.537 0.0 0.0 4.67 3.0 0.0 314
mk6 3.3 0.2 0.46 4.6 2.9 0.3 280 80 0.4 0.053 6.6 0.2 0.7 4.5 0.07
061021 0.34 3.99 0.0 0.443 4.06 3.0 0.158 62.7
mk7 3.7 - 0.46 4.15 2.93 0.25 80 100 0.7 0.008 5.1 0.1 1. 6.2 0.008
061202 2.25 3.83 0.0 0.0 3.64 3.0 0.29 158.8
mk8 3.8 - - 3.7 2.95 0.25 150 100 1.3 0.018 6.4 0.1 1. 6.2 0.014
070110 2.35 1.97 0.114 0.641 7.63 3.0 0.86 75.5
mk9 1.6 0.21 0.46 7.55 2.9 0.83 75 120 1 0.04 6.2 1. 0.4 5.6 0.047
070129 2.34 3.65 0.63 0.55 5.4 3.0 0.33 185
mk10 3.9 0.7 0.45 5.2 3.1 0.57 200 150 8 0.083 6.3 0.2 0.9 7.3 0.033
070224 1.99 7.5 2.5 0.83 12.5 - - 100 - - - - - - - -
mk11 8. 2.06 0.46 12.7 3. - 100 100 0.2 0.007 6.7 0.3 1.3 12. 0.008
070306 1.5 2.17 0.228 0.793 5.0 3.0 0.359 289
mk12 1.9 0.26 0.45 5.14 3.3 0.64 280 150 1 0.17 6.5 0.5 0.5 7. 0.05
070318 0.84 1.677 0.233 0.241 5.316 3.0 0.273 134
mk13 1.9 0.27 0.46 5.21 2.94 0.13 130 100 1 0.05 6.2 0.12 0.8 4.8 0.062
070328 2.06 1.1 0.45 0.09 2.45 - - 224 - - - - - - - -
mk14 1.1 0.25 0.46 2.3 - - 220 190 7 0.78 4. 0.12 2. 3.5 0.9
070419B 1.96 2.439 0.0 0.0 3.030 3.0 0.0 208
mk15 2.22 0.11 0.46 3.0 2.9 0.15 210 120 0.8 0.4 6. 0.12 1. 3.5 0.5
070802 2.45 2.916 0.246 0.311 4.582 3.0 0.709 143
mk16 2.7 0.26 0.46 4.5 2.9 0.67 140 100 1 0.037 6.2 0.4 0.7 5.2 0.03
071021 2.45 1.2 0.11 0.25 2.57 3.2 0.0 240.7 - - - - - - - -
mk17 1.7 0.09 0.45 2.51 2.95 0.29 240 250 1. 1.3 6.0 0.2 1. 3.3 1.2
080207 2.086 2.028 0.73 1.2 4.836 3.0 0.68 324
m18 1.8 0.5 0.46 4.9 3.2 0.52 320 80 1.1 0.084 6.6 0.5 1. 9.7 0.04
080605 1.64 2.77 - - 5.0 3. 0.4 194
m19 2.76 0.26 0.46 5.2 2.94 0.34 200 80 1. 0.037 6.6 0.22 0.7 5. 0.05
080804 2.2 1.25 0.97 0.0 5.8 3.0 0.0 127.9 - - - - - - - -
mk20 1.2 0.6 - 5.9 3. - 130 100 0.8 0.086 6.6 0.6 1.5 6.3 0.08
080805 1.5 2.6 0.0 0.0 2.485 3.0 0.226 136
mk21 2.73 - - 2.63 3. 0.4 130 100 1.2 0.03 6.6 0.2 1.5 7.8 0.01
081210 2.06 1. 0.38 0.52 2.86 - - 282 - - - - - - - -
mk22 1.1 0.26 0.45 2.84 - - 280 100 10 0.2 6.8 0.6 1.7 4.5 0.15
081221 2.26 1.143 0.0 0.0 1.884 3.0 0.409 225
mk23 1.1 - - 1.92 3.27 0.46 230 180 25 0.29 6. 0.6 1. 4.8 0.07
090201 2.1 2.099 0.203 0.697 2.050 3.0 0.055 405.8
mk24OS 1. 0.3 0.44 2.5 3.8 0.4 400 400 0.2-20 0.003 1. 0.2 0.3 - -
mk460 1.5 0.37 0.45 1.9 3.3 0.17 400 300 2 0.0072 3. 0.1 0.4 9. 0.001
mk25AGN 1.2 0.27 0.46 2.3 3. 0.23 400 250 0.12 0.66 6. 0.1 0.8 4
2 -
090407 1.448 3.744 0.518 0.192 1.286 3.0 0.748 261.5
mk26 3.7 0.73 0.45 1.35 3.18 0.98 260 120 1 0.015 5. 0.3 1.4 7. 0.008
090926B 1.24 6.911 0.648 0.331 6.220 3.0 0.274 161
mk27 6.5 0.7 0.46 6.1 2.9 0.39 160 110 0.8 0.024 6.6 0.1 0.7 9. 0.01
091018 0.97 2.624 0.0 0.0 3.838 3.0 0.932 143
mk28 2.7 - 0.46 3.86 2.9 0.9 140 120 1.4 0.037 6.6 0.5 0.7 5.3 0.037
091127 0.49 5.321 0.209 0.466 6.495 3.0 0.219 86.5
mk29 4.7 0.29 0.46 6.5 2.93 0.25 80 120 0.8 0.011 6.6 0.1 0.4 7. 0.009
100316D 0.059 2.83 0.323 0.476 5.300 3.0 0.175 -
mk30* 2.8 0.36 0.46 5.5 2.94 0.33 140 100 1 0.03 6.6 0.2 0.8 5.6 0.003
100418A 0.623 3.907 0.160 0.482 3.450 3.0 0.349 140
mk31 3.7 0.26 0.46 3.5 2.94 0.47 140 100 1 0.018 6.6 0.2 0.7 5.6 0.015
100424A 2.47 1.887 0.748 .414 8.403 3.0 0.0 211
mk32 1.9 0.6 0.46 8.4 2.9 0.25 210 150 1.5 0.112 5. 0.2 0.7 6. 0.085
100615A 1.4 4.984 0.590 0.245 8.883 3.0 0.375 117
mk33 5. 0.66 0.46 8.6 2.9 0.54 120 100 0.8 0.014 6.8 0.2 0.7 8.4 0.013
100621A 0.543 2.047 0.274 0.425 4.608 3.0 0.179 199.5
mk34 2.5 0.3 0.46 4.6 2.97 0.37 200 150 2 0.075 5. 0.2 0.7 5. 0.05
100814A 1.44 1.826 0.555 0.0 5.743 3.0 0.223 88.5
mk35 1.74 0.43 - 5.79 2.93 1.2 90 150 0.8 0.068 6.6 0.2 1.2 5. 0.057
100816A 0.8 10.213 0.851 0.0 0.880 3.0 1.064 266
mk36 8.7 0.8 - 1.18 3.5 1.0 270 70 1.3 0.003 7.4 0.2 0.5 28. 0.002
110818A 3.36 2.75 0.38 - 9.2 - - 215 - - - - - - - -
mk37 2.5 0.6 - 9.1 - - 220 130 7 0.084 6.6 0.4 0.8 7. 0.06
110918A 0.984 2.29 0.245 0.0 0.9 3.0 1.007 300.9
mk38 1.9 0.2 0.44 0.87 3.3 1.0 300 90 0.7 0.03 6.6 0.8 0.9 7.5 0.0095
1 in erg cm−2 s−1; 2 in 1010 photons cm−2 s−1 eV−1 at the Lyman limit
N/H and S/H similar to other galaxies at this z. The SB ef-
fective temperature is 6.5 104 K higher than Sollerman et al
results. The FWHM of the line profiles observed by Castro-
Tirado et al and reported in Table 3 for 991208 are broad
(1200 kms−1). The spectrum shows only a few lines, but
the model is constrained by the high velocity shock. O/H
is slightly lower than solar, but Ne/H and N/H are solar.
In contrast, the spectrum reported by Graham & Fruchter
shows Vs similar to those which appear for other LGRB
hosts in the other surveys. For both models mGRB2a and
mGRB2b U is higher than generally found. The FWHM of
091127 host observed by Vergani et al are rather narrow
(50 kms−1). The [OII]/Hβ line ratio is unusually high. The
modelling shows low Vs and n0 (60 kms
−1and 60 cm−3,
respectively), very thin clouds (0.03 pc) and O/H 1.12 so-
lar, while N/H and S/H are low. Piranomonte et al present
VLT/X-Shooter spectra of the LGRB hosts at z< 2. We
have selected GRB 000210 host galaxy spectrum from the
Piranomonte et al (2015) sample because both the Hα and
Hβ lines were measured. Our modelling leads to ”normal”
parameters (mGRB11). For all the LGRB hosts presented
in Table 8 O/H is close to solar.
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Table 6 - continued
z [OII] [NeIII] Hγ [OIII] Hα [NII] Vs n0 D Hβ O/H N/H Ne/H T∗ U
3727+ 3869 4360 5007+ 6563 6584 km s−1 cm−3 1018 cm flux1 10−4 10−4 10−4 104K -
111209A 0.677 4.04 0.479 0.455 5.604 3.0 0.246 96.4
mk39 4.2 0.37 0.46 5.6 3. 0.23 120 100 0.7 0.015 6.6 0.1 0.6 6.4 0.014
120119A 1.73 0.425 0.200 0.348 0.0 3.0 0.406 250
mk40 0.35 0.2 0.45 2 3. 0.4 300 200 2. 1.66 6.6 1. 1.4 5. 0.3
120422A 0.283 6.171 0.223 0.481 2.505 3.0 0.447 77
mk41 6.2 0.5 0.46 2.5 3. 0.5 80 100 1. 7 0.004 6.67 0.15 1. 7. 0.003
120624B 2.197 3.434 0.437 0.0 7.644 3.0 0.786 188
mk42 4. 0.49 0.46 7.8 2.9 0.74 200 100 1.3 0.032 6.6 0.3 0.6 7. 0.03
120714B 0.398 3.92 0.44 0.2 3.96 3.0 0.240 94.4
mk43 4.2 0.44 0.46 4.0 2.94 0.27 100 120 1. 0.013 6.3 0.1 0.8 6.5 0.009
120722A 0.959 3.067 0.166 0.327 3.827 3.0 0.383 141
mk44 3.1 0.24 0.46 4. 3. 0.45 140 100 3. 0.024 6.3 0.2 0.5 6.5 0.016
120815A 2.36 1.5 0.91 0.0 7.12 3.0 0.37 82.7
mk45 1.4 0.7 0.46 7.3 2.9 0.38 80 100 1. 0.038 6.6 0.6 1.5 5.4 0.056
121024A 2.3 1.552 0.0 0.0 6.228 3.0 0.305 213.2
mk46 1.53 0.24 0.46 5.8 3. 0.23 200 120 0.6 0.3 6.9 0.4 1. 4. 0.6
130427A 0.34 4.253 0.0 0.06 1.537 3.0 0.3 106.6
mk47 4.24 0.3 0.46 1.69 3. 0.28 100 100 1.37 0.007 6.6 0.1 1. 5.7 0.005
130925A 0.3483 3.302 0.143 0.601 1.956 3.0 0.65 126
mk48 3.7 0.2 0.46 1.97 3. 0.67 130 100 1.3 0.012 6.6 0.26 0.8 5.4 0.009
131103A 0.596 1.7 0.234 0.28 4.511 3.0 0.155 200
mk49 1.8 0.2 0.46 4.4 2.94 0.15 200 130 1. 0.23 6.6 0.15 1. 4. 0.28
131105A 1.685 8.378 1.145 0.549 2.132 3.0 0.404 132
mk50 8.1 1.19 0.46 2.14 3.1 0.5 130 150 1.5 0.009 6.6 0.1 1. 14. 0.003
131231A 0.64 2.22 0.302 0.67 5.894 3.0 0.3 92
mk51 2.5 0.35 0.46 5.83 2.94 0.35 100 100 1. 0.024 6.6 0.25 0.8 5.6 0.026
140301A 1.41 2.92 0.0 0.386 0.953 3.0 1.032 280
mk52 2.8 0.3 0.46 1.1 3.4 0.97 280 100 2.5 0.027 6.6 0.5 0.8 9. 0.0078
1 in erg cm−2 s−1
Table 7. Modelling Savaglio et al (2012) long GRB host spectra. (Line ratios to Hβ =1)
z [OII] [NeIII] Hγ [OIII] Hα [NII] [SII] Vs n0 D Hβ O/H N/H Ne/H S/H T∗ U
3727+ 3869 4360 5007+ 6563 6584 6717 1 2 3 4 5 5 5 5 6 -
9804257 0.0085 2.07 0.49 - 6.76 3 0.18 0.16 - - - - - - - - - -
ms0 2.0 0.5 - 6.74 3 0.18 0.19 110 120 0.4 0.024 6.0 0.14 0.8 - 6.6 0.078
990712 0.434 2.68 0.41 0.34 6.22 3.4 <0.75 - - - - - - - - - - -
ms1 2.67 0.45 0.46 6.3 2.94 0.62 - 100 100 0.5 0.012 6.6 0.4 0.8 - 7.3 0.03
020903 0.251 1.9 0.44 0.35 7.23 3.6 0.08 0.2 - - - - - - - - - -
ms2 2.0 0.5 0.46 7.2 2.9 0.13 0.2 110 120 0.4 0.024 6.0 0.1 0.8 0.02 6.8 0.079
030329 0.168 1.74 0.34 0.41 4.87 2.76 0.15 - - - - - - - - - - -
ms3 1.76 0.33 0.46 4.85 2.94 0.16 0.16 110 120 0.4 0.024 6.0 0.14 0.85 0.02 5.6 0.078
031203 0.1055 0.74 0.44 0.42 8.6 2.94 0.16 0.09 - - - - - - - - - -
ms4 0.94 0.5 0.46 8.54 2.91 0.17 0.09 180 350 0.3 0.36 5.0 0.13 0.5 0.04 6.4 1.5
060218 0.0334 2.11 0.37 0.52 6.08 3.4 0.20 0.15 - - - - - - - - - -
ms5 2.1 0.39 0.46 6.2 2.9 0.24 0.19 100 100 0.5 0.016 6.6 0.2 0.8 0.02 6.5 0.06
060505 0.2889 3.6 - 0.28 2.27 3.69 0.7 0.78 - - - - - - - - - -
ms6 3.5 - 0.46 2.3 3. 0.75 0.73 130 100 1.3 0.003 6.6 0.3 0.8 0.08 6.4 0.009
1 in km s−1; 2 in cm−3 ;3 in 1018 cm; 4 in erg; 5 10−4; 6 in 104K; 7 reddening corrected;
3.7 Han et al (2010) sample of LGRB hosts
showing He, Ar and Fe lines
Han et al present the spectra of LGRB hosts with richer data
and determine metallicities by direct methods. We present
in Table 10 the modelling of Han et al spectra and in Ta-
ble 11 the models adopted to reproduce the line ratios. Our
results were obtained constraining the models on the ba-
sis of the He, Ar and Fe lines, which are seldom observed
in the SN and GRB host spectra. We have found in the
host galaxies shock velocities > 200 kms−1and n0 between
50 and 350 cm−3. Ar/H and Fe/H are by factors of 2 and
6 lower than solar, respectively. However, Fe/H is based on
one only object, 980703. The O/H abundances calculated by
the detailed modelling of the spectra are higher than those
calculated by Han et al adopting the direct method (Sect.
4.2). N/H and S/H are lower than solar up to a factor of
10. To best reproduce the spectra of 980703 and 990712 we
adopted He/H=0.13. Higher than solar (0.1) He/H are found
close to WR stars. In 980703 spectrum the HeII lines were
not observed, but a high He/H=0.13 was predicted by mod-
elling. Helium is a strong coolant and affects the calculation
of the whole spectrum. The large cloud geometrical thick-
ness reaching ∼30 pc were found by modelling the 060505b
spectrum which refers to the entire host. In most of the
host galaxies D ∼ 10 pc, while in 020405 and 060218 D =
0.003 pc and 0.01 pc, respectively. These small clouds have
relatively high n0. The models were calculated adopting an
inward motion of the clouds, towards the star-forming re-
gion. T∗ are low, 3 10
4 K, but not exceptional. Particularly
low are the ionization parameters, indicating that the emit-
ting regions in these two objects are far from the SB stars.
The SN associated with 020903 most probably occurred at
several hundred parsecs from a bright, relatively compact re-
gion responsible for WR and O star traces in the spectrum
(Hammer et al 2006). Accordingly, the calculated geometri-
cal thickness of the emitting clouds is relatively large (D=3
pc). We find for 031203 O/H solar and for 030329 O/H 0.34
solar. A J-band image presented by Gal-Yam et al. (2004) for
031203 shows that the GRB occurred in the central regions
of the host galaxy.
In Fig. 3 we present the modelling of the continuum
SED of the Han et al host continuum emission. The ob-
served different object fluxes are shifted along the Y-axis in
order to compare the SEDs in the same diagram. The Y-
axis scale refers only to 980703. The data were not redden-
ing corrected, therefore the near-UV should be considered
as lower limits. For each galaxy we show the bremsstrahlung
(black line) calculated by the model which best fits the line
spectrum (Table 11), the reprocessed radiation by dust cal-
culated by a dust-to-gas ratio d/g=10−15 by number (dotted
line) and the black body (bb) flux referring to temperatures
selected phenomenologically to best fit the SED. Reradia-
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Figure 4. Comparison of observed line ratios to Hβ calculated by detailed modelling with the data by Leloudas et al : blue circles
(SB models), blue squares (SD models); by Kru¨hler et al : red asterisks; by Sollerman et al , Graham & Fruchter, Vergani et al, and
Piranomonte et al : green stars; by de Ugarte Postigo : yellow hexagrams; by Han et al : magenta plus
tion by dust grains are shown only to indicate the peak fre-
quency range. The temperatures referring to the bb fluxes,
which range between 3 and 8 103 K, are by a factor > 10
lower than those found for the SB stars by modelling the line
spectra. They represent an older stellar population through-
out the hosts. Except for 020405 and 031203 which can be
reproduced by the bremsstrahlung alone, the other SEDs are
well fitted by the summed bremsstrahlung and bb fluxes. For
030329 two bb fluxes at different temperatures are present,
while for 990712, 060218 and 060505 the bremsstrahlung
plays a negligible role. The latter refers to the whole host.
3.8 SGRB 130603B and SGRB 051221A host
galaxies
The spectra by FORS2 and X-shooter at VLT and ACAM at
WHT were observed by de Ugarte Postigo et al (2014). They
claim that SGRB most probably derive from the merger of
compact objects, in particular for the short duration GRB
130603B, on the basis of the detection of ”kilonova”-like
signature associated with Swift. The host galaxy is a per-
turbed spiral due to interaction with another galaxy (de
Ugarte Postigo et al). In the spectrum taken by X-shooter
the afterglow dominates the continuum, but the lines emit-
ted from the host were used in their modelling. Therefore,
we refer to line ratios and not to line fluxes. The FORS
spectra show the core, the arm and the opposite side of the
galaxy. We report the X-shooter and FORS reddening cor-
rected spectra observed by de Ugarte Postigo in Table 12,
neglecting the GTC spectra because they do not include the
Hα line. Each observed spectrum is followed by the best fit-
ting model (mS1-mS4) in the next column. The spectrum
observed by Cucchiara et al (2013) for SGRB 130603B is
also reported in Table 12 for comparison.
The models show shock velocities and pre-shock den-
sities in the norm. However, to best reproduce all the line
ratios we adopted a magnetic field B0 higher by a factor of
3 than for the LGRB galaxies presented in the previous sec-
tions. A higher B0 prevents compression in the downstream
gas, but its effect on the line ratio results is different than
that obtained reducing the preshock density (see Contini
2009). We find O/H near solar in all the positions in agree-
ment with de Ugarte Postigo et al results, and N/H and S/H
lower than solar by factors > 2. S/H in FORS (OT site) is
nearly solar. The cloud geometrical thickness is relatively
large (D=1.8 pc) in the X-shooter (OT site). D=0.3 pc is
used to fit the FORS spectra, showing a larger cloud frag-
mentation. The spectrum reported by Cucchiara et al (2013)
is reproduced by model (mS5) similar to those used to fit
the spectra observed by de Ugarte Postigo et al. Star tem-
peratures and ionization parameters referring to the SGRB
are rather low (∼ 3.5 104 K and ∼ 0.01, respectively).
Most of the spectra presented for SGRB surveys (e.g.
Fong et al 2013, Berger et al 2005) do not contain enough
line to constrain the models. We report in Table 12, last two
columns, the spectrum observed by Soderberg et al (2006)
for SGRB 051221a at z=0.546 and model mS6. The line ra-
tios were reddening corrected adopting Hγ/Hβ =0.46. The
best fitting model shows 12+log(O/H)=8.8, in agreement
with Soderberg et al who calculated 8.7 by the R32 method
(upper branch). We have found T∗ =8.2 10
4K and U=0.007.
T∗ are higher than for SGRB 130603B, where T∗ is rather
low (∼ 3.5 104 K). U , however, are similar. For both SGRB
130603B and SGRB 051221a the ionization parameters are
relatively low, roughly indicating that the host observed po-
sitions are far from the star-forming region. Compared with
LGRB hosts reported in Table 8, we cannot find any signifi-
cant difference in the physical conditions of the host, except
for a higher magnetic field in 130603B.
4 RESULTS
Most of the present work refers to the modelling of the SN
and GRB host galaxy line spectra. The results show that
to reproduce narrow line spectra the calculations should ac-
count for the coupled effect of shocks and radiation from
the starburst within the host galaxy. The precision of mod-
elling is given in graphical form for the strongest lines in
Fig. 4. For [NII]/Hβ the fit of calculated to observed line
ratios is less precise. In fact, at the velocities corresponding
to the FWHM observed in the line profiles, the [NII] dou-
blet is blended with the Hα line. Therefore, the derived line
intensities are more uncertain.
Most of the parameters which partly describe high red-
shift issues, such as SFR, stellar masses, element abun-
dances, etc. are calculated from the data observed at Earth.
On the other hand, modelling results reveal the conditions
of gas and dust at the emitting clouds.
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Figure 5. Top : Vs and n0 calculated for the galaxy surveys as function of z. Bottom : T∗ (in 104K) and U . Symbols are described in
Table 13.
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Table 8. Modelling LGRB hosts from different samples
z [OII] [NeIII] Hγ [OIII] HeI Hα [NII] [SII]
3727+ 3689 4360 5007+ 5876 6563 6583 6726
9804251 0.0085 4.54 0.64 0.44 3.48 0.15 2.46 0.38 0.89
mGRB1 4.4 0.6 0.46 3.63 0.18 2.95 0.3 0.7
9912082 0.7 0.466 - - 1.7 - - - -
mGRB2a 0.5 - - 1.88 - - - -
9912083 0.7 1.79 - - 2.12 - 3. 0.157 -
mGRB2b 1.8 - - 2.0 - 3. 0.156 -
0109213 0.451 5.19 - - 3.4 - 3. 0.14 -
mGRB3 5.3 - - 3.285 - 2.95 0.19 -
0111213 0.362 4. - - 1.83 - 3. 0.09 -
mGRB4 4.55 - - 1.82 - 2.96 0.175 -
020819B3 0.411 2.43 - - 0.62 - 3. 1.2 -
mGRB5 2.6 - - 0.64 - 2.97 1.4 -
0508243 0.828 1.5 - - 8.6 - 3. 0.11 -
mGRB6 1.8 - - 8.61 - 2.9 0.12 -
0508263 0.296 3.2 - - 1.7. - 2.97 0.5 -
mGRB7 3.5 - - 1.7 - 2.95 0.53 -
0510224 0.806 4.12 0.29 0.46 3.62 - - - -
mGRB8 4.4 0.34 0.46 3.67 - - - -
070612A3 0.671 3.16 - - 1.43 - 3 0.03 -
mGRB9 3.3 - - 1.45 - 3 0.03 -
0911275 0.49 6.6 <1.4 0.5 5.35 - 2.75 <0.5 0.75
mGRB10 6.2 - 0.46 5.2 - 3 0.32 0.06
0002106 0.846 3.37 0.136 0.37 2.68 - 2.8 - -
mGRB11 3.3 0.16 0.46 2.72 - 2.94 - -
1 Sollerman et al(2005); 2 Castro-Tirado et al (2001); 3 Graham & Fruchter (2013); 4 Levesque et al (2010); 5 Vergani et al (2011); 6 Piranomonte et al (2015)
Table 9. The models for LGRB hosts in Table 8
Vs n0 D Hβ O/H N/H Ne/H T∗ U
km s−1 cm−3 1018cm erg cm−2 s−1 10−4 10−4 10−4 104K -
mGRB1 120 150 0.65 0.0186 6.3 0.09 1. 6.5 0.01
mGRB2a 1260 820 0.182 0.16 6.2 1. 1. 3 0.1
mGRB2b 230 190 20. 0.86 6.3 0.13 1.7 3.6 0.32
mGRB3 120 100 0.7 0.008 6.6 0.06 0.6 6.4 0.007
mGRB4 120 100 0.7 0.0085 6.6 0.06 0.6 5.2 0.007
mGRB5 120 100 1. 0.011 5.5 0.6 0.6 4.1 0.0086
mGRB6 120 130 0.9 0.069 5.5 0.1 0.6 6. 0.065
mGRB7 120 150 0.6 0.022 6.2 0.2 0.6 4.7 0.012
mGRB8 120 150 0.7 0.0193 6.2 0.6 0.6 6.5 0.01
mGRB9 120 200 0.6 0.032 6. 0.01 0.6 4.7 0.012
mGRB10 60 60 0.09 0.0004 7.4 0.2 0.4 4.3 0.004
mGRB11 250 160 3.5 0.11 6.6 0.2 0.6 4.3 0.04
Table 10. Modelling Han et al. (2010) host spectra. (Line ratios to Hβ =1)
z [OII] Hγ [OIII] [FeIII] HeII [ArIV] [OIII] Hα [NII] [SII] [SII]
3727+ 4360 4363 4658 4686 4711+ 5007+ 6563 6583 6716 6731
980703 0.966 3.57 0.46 - 0.02 - 0.15 2.78 - - - -
mh1 3. 0.42 - 0.029 - 0.12+ 2.9 - - - -
990712 0.433 2.06 0.43 0.08 - 1.1 - 5.73 3.75 <0.036 - -
mh2 1.6 0.45 0.083 - 1.2 0.02 5.6 3.2 0.07 - -
020405 0.691 2.15 0.35 - - 0.009 0.015 4.39 - - - -
mh31 2.6 0.46 - - 0.01 0.011 4.4 2.9 - - -
020903 0.251 1.34 0.46 0.064 - 0.045 0.14 6.96 3.03 0.09 0.25 0.15
mh4 1.5 0.45 0.04 - 0.03 0.002 6.6 3.2 0.11 0.14 0.16
030329 0.168 2. 0.45 0.072 - - - 4.3 3.16 0.03 0.39 0.2
mh51 2.3 0.46 0.05 - - - 4.1 2.9 0.1 0.02 0.04
031203 0.105 0.83 0.44 0.07 - 0.001 0.008 8.49 3.2 0.096 0.11 0.08
mh6 0.83 0.46 0.05 - 0.01 0.002 8.5 3.11 0.1 0.2 0.2
060218 0.034 2.45 0.46 0.05 - 0.009 0.05 4.4 2.89 0.12 0.17 0.13
mh71 2.7 0.46 0.05 - 0.01 0.02 4.6 2.89 0.15 0.04 0.08
060505a 0.089 2.35 0.43 - - - - 3.25 3.5 0.2 0.39 0.31
mh8a 2.5 0.46 - - - - 3.6 3. 0.3 0.5 0.6
060505b 0.089 2.39 - - - - - 1.9 5.6 1.4 1.25 0.66
mh8b 2.4 - - - - - 1.83 3.1 1.7 0.6 0.7
Table 11. The models for Han et al (2010) host galaxies in Table 10
Vs n0 D Hβ O/H N/H S/H Ar/H Fe/H T∗ U
km s−1 cm−3 1018cm erg cm−2 s−1 10−4 10−4 10−4 10−4 10−4 104K -
mh1 190 50 30 0.46 7.6 0.5 0.01 0.033 0.005 34 1.2
mh2 200 50 25 0.35 7.8 0.1 0.01 0.033 0.005 24 1.2
mh3 240 350 0.01 0.03 4.6 0.1 0.01 0.033 0.005 3.6 0.08
mh4 240 100 10 0.35 6.6 0.1 0.033 0.033 0.005 10 0.09
mh5 240 350 30 0.03 5.6 0.05 0.09 0.033 0.005 3.6 0.08
mh6 230 150 50 1.8 6.6 0.1 0.028 0.033 0.005 7.9 0.5
mh7 240 350 0.03 0.03 5.6 0.1 0.2 0.033 0.005 3.6 0.08
mh8a 200 300 8 1.39 5.3 0.1 0.04 0.033 0.005 3.7 0.4
mh8b 200 100 100 0.62 6.6 0.8 0.1 0.033 0.005 3.7 0.4
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Table 12. Modelling SGRB 130603B at z=0.356 and SGRB 051221a at z=0.546 host galaxy spectra
line OT site1 mS1 OT site1 mS2 core1 mS3 arm1 mS4 obs2 mS5 051221a3 mS6
X-shooter FORS FORS FORS ....
[OII]3727+ 4.47 4.5 3.4 3.6 3.55 3.7 4.3 4.3 3.05 3.2 7.8 7.5
Hγ - 0.46 0.89 0.49 0.49 0.46 [0.5] 0.46 - 0.46 0.46 0.46
Hβ 1 1 1 1 1 1 1 1 1 1 1 1
[OIII[5007+ 0.87 0.9 0.76 0.8 0.75 0.8 0.85 0.85 0.77 0.7 5.17 5.15
Hα 3. 3. 3. 2.96 3. 2.96 3. 3. 3. 3. - 3.
[NII]6585 0.7 0.76 0.57 0.56 0.85 0.85 1.8 1.8 0.78 0.8 - -
[SII]6717 0.66 0.7 1.19 1.1 0.63 0.66 0.27 0.5 - - - -
[SII]6731 0.33 0.6 0.56 0.97 0.5 0.59 0.5 0.45 - - - -
Vs (km s
−1) - 140 - 150 - 150 - 140 - 120 - 150
n0 (cm
−3) - 120 - 130 - 130 - 120 - 100 - 100
B0 (10
−4G) - 3 - 3 - 3 - 3 - 2 - 1
D 4 - 5.3 - 1 - 1 - 1 - 3 - 0.2
O/H 5 - 6.6 - 6.3 - 6.3 - 6.6 - 6.5 - 6.6
N/H 5 - 0.2 - 0.2 - 0.3 - 0.5 - 0.3 - 0.13
S/H 5 - 0.04 - 0.1 - 0.06 - 0.03 - 0.03 - 0.03
T∗ (10
4K) - 3.6 - 3.5 - 3.5 - 3.6 - 3.8 - 8.3
U - 0.014 - 0.01 - 0.01 - 0.014 - 0.007 - 0.007
Hβ 6 - 0.014 - 0.016 - 0.016 - 0.03 - 0.014 - 0.007
1de Ugarte Postigo et al (2014); 2 Cucchiara et al (2013); 3 Soderberg et al (2006); 4 in 1018 cm; 5 in 10−4; 6 in erg cm−2 s−1
4.1 Physical parameters
The results of shock velocities, preshock densities, cloud geo-
metrical thickness, SB effective temperatures, ionization pa-
rameters and Hα absolute fluxes calculated at the nebula are
shown as function of z in Figs. 5 and 6. Fig. 5 top diagram
shows the pre-shock densities and the shock velocities calcu-
lated in the host clouds. The ranges for SLSN (n0 between
100 and 1000 cm−3, and Vs between 100 and 1000 km s
−1)
are similar to those found in local AGN and SB galaxies.
The results calculated by RD models are adapted to the
expanding shocks resulting from the explosion, propagating
through the ISM clouds. Vs upper limits calculated by SD
models for the Leloudas et al sample of SLSNII hosts are
suitable to the reverse shock. The Hβ fluxes (Table 2) cal-
culated by SD models are relatively low and indicate that
they could give only a minimum contribution to the spec-
tra. Velocities of 1000 kms−1are characteristic of the Crab
nebula SNR. Lower Vs are more appropriated to the older
Cygnus Loop SNR filaments. In the redshift range where
both LGRB and SN host spectra are observed Vs are higher
for the SN hosts. In particular for LGRB hosts, n0 and Vs are
located at the lower limit of the ensemble of the data. This
suggests that the LGRB event negligibly affects the host
galaxy cloud conditions.
Fig. 5 bottom diagram refers to the SB effective tem-
perature and ionization parameter. T∗ are relatively high in
few SLSNR hosts; in more SLSNI hosts T∗ > 10
5 K are
even higher than in galaxies showing activity at z> 2. U
has a smoother trend. LGRB hosts correspond to relatively
low SB temperatures (∼ 3 104K), increasing towards z=2.
The same trend is shown for U , which appears at the lower
limit for 0.4<z< 1.3, it is largely scattered at z> 2, reaching
U ∼1. Such high U reveal a small dilution factor of the SB
flux.
In the bottom diagram of Fig. 6 the cloud geometri-
cal thickness appears as a function of z. Except for a few
SLSN where D are close to 3-30 pc, SN and GRB show D
∼ 0.3 pc for all the host clouds. At z between 0.3 and 2.3,
D splits between 0.3 pc for GRB and D < 0.003 pc for the
other galaxy types. D is obtained phenomenologically by
the calculations. It is a leading parameter in modelling be-
cause linked with flux absorption and emission in each slab
of the downstream gas at different wavelengths. Moreover,
D determines the emission measure EM=Σ n ne ∆x, where
∆x is the gas slab thickness (D=Σ∆x) and n and ne the
H density and the electron density, respectively in the slabs
where the physical conditions are approximately constant.
EM enters in the calculations of the line intensities. D de-
pends on fragmentation due to the turbulent regime created
by shocks. Blanchard et al (2015) refer to the galaxy sizes,
which in compact galaxies could roughly represent the upper
limit to the geometrical thickness of the clouds. However, it
is generally found that D is small compared with the galaxy
dimensions and several clouds are included in each galaxy.
4.2 Metallicities
Following Vergani et al, metallicity is one of the main pa-
rameters which affects the evolution of massive stars as well
as their explosive deaths (e.g. Woosley 1993, etc). In Fig. 6
top diagram we show the results of O/H and N/H calculated
in each host by detailed modelling. O/H is depleted in most
of the SN and SLSN host clouds for 0.1<z<1, while it is
close to solar in most of the GRB hosts. Regarding the N/H
ratio, we note a large distribution of N/H from solar to lower
than solar by a factor >10 for both SLSN and GRB hosts.
Subsolar N/H is an indication of external gas acquisition
through merger processes.
In Fig. 7 the results of 12+(O/H)d calculated for nearby
SN Ic hosts by Modjaz et al using Kewley & Dopita (2002)
method, SLSN hosts by Leloudas et al. using the Kobulnicky
& Kewley (2004) method, SN Type Ibc by Sanders et al us-
ing the Zaritsky et al (1994) method, are compared with the
results calculated by detailed modelling (12+(O/H)m. Fig.
7 shows that the results for SLSN hosts roughly correlates
with those calculated by detailed modelling. The results for
the host galaxies of long and short period GRB, LGRB
which contain WR stars and other LGRB are neglected be-
cause metallicities calculated by detailed modelling are near
solar for all of them. Some observed LGRB hosts show high
metallicity. Kru¨ler et al (and references therein) point out
that ”several metal rich GRB were discovered”. Graham et
al (2015) recently confirmed that high metallicities can be
found in LGRB. It was explained by Contini (2014a) that
the metallicities in terms of the O/H relative abundances
obtained by ”direct methods” are lower limits.
Our results about near solar O/H in most LGRB hosts
c© 2009 RAS, MNRAS 000, 1–??
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Figure 7. Comparison of O/H calculated by detailed modelling
(m) with those calculated by direct methods (d) by Leloudas et
al : circles (SB models), squares (SD models); by Modjaz et al :
hexagrams; by Sanders et al : pentagrams.
are different from those generally obtained by other mod-
elling methods which indicate low metallicities in LGRB
galaxy hosts. This leads to serious consequences in evolu-
tion theories based on metallicities. We justify our results
by claiming that the theoretical calculations of spectral lines
and continuum were carefully checked by modelling the rich
spectra of local objects. On the other hand, ”direct meth-
ods” and their results are universally accepted by the scien-
tific community.
4.3 SFR, Hα line flux and the gas physical
parameters
SFR are generally calculated by the observers from the
Hα luminosity LHα . We will limit our discussion on the
SFR, comparing the SFR trend with that of the calculated
Hα fluxes. The Hα flux calculated at the nebula is shown in
the bottom diagram (top panel) of Fig. 6. The low Hα fluxes
calculated by SD models in SLSN host clouds are easily lost
in the FWHM sockets of line profiles. The trend of Hα for
a few SLSNI at lower z is similar to the trend of T∗ and
U calculated by the RD models, indicating that in the high
T∗ range the Hα fluxes depend on T∗ and U . We added in
the diagram the SFR calculated by the observers for each
host galaxy of SN, SLSN (black open diamond) and LGRB
(black open circles) surveys shifted by a factor of 1000 for
sake of clarity. The increasing trend of SFR with z is clear
because it depends on LHα . The increase of Hα calculated
at the nebula with z is less evident. Fig. 8 diagrams show
Hα (calculated at the nebula) as function of T∗ , U , Vs ,
n0, D and O/H. The top left diagrams indicate that at rela-
tively low SB temperatures (T∗ 6 3 10
4 K), Hα fluxes do not
increase with T∗ and LGRB hosts even show a decreasing
trend with SLSNII objects in the top tail. This unexpected
trend is due to the effect of the other parameters. At high
T∗ (> 10
5K) as those found for SLSN host SB, Hα increases
with T∗ . A nearly linear increasing trend of log(Hα ) with
log(U) is evident in Fig. 8 top right diagram. Hα is a strong
function of the ionization parameter U , which depends on
both the photoionization source (SB) flux and the host cloud
Table 13. The symbols in Figs. 5, 6 and 8
blue circles SLSNR hosts (Leloudas et al)
blue open triangles at z>0.1 SLSNII hosts (Leloudas et al)
blue filled triangles SLSNI hosts (Leloudas et al)
blue squares Shock models for SLSN hosts (Leloudas et al)
blue x Type Ic host central spectra (Modjaz et al)
blue encircled x Type Ic hosts at SN positions (Modjaz et al)
blue triangles at z6 0.1 SN Ib host (Sanders et al)
blue encircled triangles SN IIb hosts (Sanders et al)
blue opposite triangles SN Ic hosts (Sanders et al)
blue double triangles SN IcBL hosts (Sanders et al)
blue hexagrams SN Ibc (Sanders et al)
red asterisks GRB hosts (Kru¨hler et al)
red x LGRB hosts (Savaglio et al)
yellow hexagrams SGRB hosts (de Ugarte Postigo et al)
green pentagrams LGRB different hosts (Table 8)
magenta plus LGRB hosts with WR stars (Han et al)
black dots other high z galaxies (Contini 2015)
.
density. T∗ and U different effects on the calculated line
ratios are discussed in Sect. 2.2. The increasing trends of
Hα with Vs and n0 appear in the middle left and right di-
agrams, respectively, neglecting SD models for SN. At the
relatively low Vs (< 350 kms
−1) and n0 (< 300 cm
−3) which
are characteristic of the gas in the host galaxies presented in
previous sections, the effect of the other parameters leads to
the large scattering of the results. Accordingly, the increas-
ing trend of Hα with D (bottom left) is strongly disturbed.
The trend of Hα with O/H (bottom right) is hardly evident
for SLSN hosts which are distributed on a relatively large
O/H range. It is even less clear for GRB hosts because most
of them show solar O/H.
SFR are calculated by the Hα luminosity observed
at Earth LHα (Kennicutt 1998). SFR ∝ LHα , and
LHα =Hα (at Earth)× 4 pi d2=Hα (at the nebula)× 4 pi
R2 (adopting a filling factor ff=1) where d is the distance
to Earth and R the radius of the cloud, i.e. the distance of
the cloud from the host galaxy SB stars. Fig. 9 shows the
results of R as function of z for ff=1. The emitting cloud
radius in the SLSN hosts are lower than in GRB hosts and
in SN hosts at lower z, indicating more compact galaxies.
The clouds in SGRB hosts have larger radius than in LGRB
hosts at the same z, however, the data are too few to be
meaningful. Larger R, best fitting the galaxy observed di-
mensions, could be found for ff< 0.01. It seems from Fig. 9
that the increasing trend of SFR with z at high z depends
on R rather than on Hα which follows the trend of U . New
data at higher z are needed.
5 CONCLUDING REMARKS
The results obtained by modelling broad lined SN Type Ic
hosts by Modjaz et al, SN hosts by Sanders et al and SLSN
host galaxies by Leloudas et al are presented in this paper
and compared with those calculated for various LGRB and
a few SGRB host galaxies at z<3.4. It was found that:
1) The differences between the II , I, and R SLSN types
are irrelevant in terms of the host Vs and n0. but T∗ and U
calculated for a few SLSNI hosts (> 105K and >0.1, respec-
tively) are higher than for the other SLSN types. The latter
are similar to T∗ and U calculated for LGRB hosts (∼ 3-7
104K and 0.01-0.1, respectively).
2) The shock velocities and pre-shock densities in SN
host galaxies are similar to those found in the other galaxies
reported in Fig. 5, at the same z, but in LGRB hosts they
are lower. The Vs calculated by shock dominated models for
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Figure 8. Hα as function of the physical parameters. Symbols as in Fig. 5
SLSN hosts are higher than for radiation dominated models,
but still lower than those calculated for the Lyα line emitting
galaxies at higher z. In the GRB host spectra there is no
trace of the high velocity winds predicted by SD models in
SLSN host spectra. Such winds would waive the low density
extended clouds in the ISM of these hosts.
3) T∗ and U calculated for LGRB hosts show that these
are rather quiescent galaxies even at z∼ 2. It was found by
Contini (2014b) that activity is associated to a high T∗ .
4) In SN host galaxies some SB stars have temperatures
approaching those of outburst.
5) Models reproducing the line spectra of a sample of
LGRB galaxies hosting WR stars (Han et al 2010) at rela-
tively low redshift, show He/H=0.13 in a few objects. Mod-
elling the continuum SED, the contribution of a rather old
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Figure 9. The calculated radius of the emitting clouds as a func-
tion of redshift. Circles : SLSN (Leloudas et al); squares : SN
Type Ic (Modjaz et al); asterisks : LGRB (Kru¨hler et al); trian-
gles :LGRB (Savaglio et al); stars refer to LGRB from surveys
including Han et al data; hexagrams : SGRB.
stellar population (3-8 103 K) appears in the near-IR - op-
tical domain.
6) The O/H relative abundances calculated by detailed
modelling of SN hosts are scattered between 12+log(O/H)
=8.85 and 8.0. They are close to solar in LGRB hosts, per-
haps contaminated by shocked an photoionised gas within
the same galaxy. O/H are generally higher than those cal-
culated by ”direct methods”, in particular for LGRB. N/H
are lower than solar by factors of 5-20 for both SN and GRB
hosts.
7) The geometrical thickness of the clouds is nearly con-
stant for GRB hosts, D∼ 0.3 pc and shows a small increase
at z∼ 2. A uniform D indicates similar turbulent regimes in
the ISM of the different hosts. In fact similar shock velocities
are found in GRB host clouds.
8) The Hα absolute fluxes calculated at the emitting
clouds of SLSNI hosts at 0.1< z<0.3, are relatively high,
proportionally to T∗ and U .
9) SLSN host galaxies are more compact than other SN
hosts.
Concluding, our analysis of SLSN and GRB host galaxy
spectra indicates that some parameters adopted to repro-
duce the SN and LGRB host galaxy line ratios are different.
First, we have found that the velocity field is lower in LGRB
host than in SN host galaxies, and it is very similar to that
found in SB galaxies. Second, most stars in the SB through-
out the SN hosts have reached temperatures similar to those
of outburst, indicating that some activity is going on. More-
over, our modelling leads to lower than solar metallicities in
term of O/H in SN hosts at 0.1<z<1. Metallicities in LGRB
hosts are close to solar throughout the 0.01<z<3.4 range.
The present analysis results of SN and GRB host galaxy
spectra, in the near UV-optical-far IR range, suggest that
the SN-host symbiosis is stronger than the GRB-host one in
terms of activity. The physical and chemical conditions in
the GRB host galaxies are similar to those in SB galaxies
within a large z range.
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